India, as polio free. Since then, as part of Polio Endgame Strategy, high-quality national and sub-national polio rounds are being conducted to maintain herd immunity through each year. With years of no fresh cases of polio, several sections in the community have raised doubts over the continuation of the Intensified Pulse Polio Immunization (IPPI) program in postcertification era. Thus, this study with mixed method approach was aimed at assessing the community perceptions toward IPPI using quantitative approach and stakeholder's perception using qualitative approach in a high-risk area of Kolkata. Methods: This cross-sectional study was conducted over a period of 2 months from March to April 2018 in Southern part of Kolkata which involved surveying 104 randomly selected households followed by key informant interviews with community influencers. Pearson's Chi-square test was performed to determine the association between categorical variables. SPSS v. 16.0 software was used for analysis. Results: Inadequate knowledge (32%) and unfavorable attitude (45%) regarding IPPI were observed among the interviewed respondents. Safety concern (5.7%), spouse/elderly pressure (4.8%), and sterility issues (1.9%) were identified as prominent barriers resulting in hesitancy (16.2%) during IPPI. Statistically significant association of respondent's attitude was observed between gender, religion, and education. Conclusion: Social behavior change communication involving community and community influencers would help to overcome the barriers to IPPI coverage and thus to mitigate the risk of re-emergence of polio in future.
Introduction
I ndia's fight against polio began in the backdrop of an estimated 2 lakhs cases of polio paralysis every year, and in 1995 intensified pulse polio immunization program (IPPI) was launched. Within few years, important milestone of stopping poliovirus transmission was achieved in almost in all states and Union Territories, but high population density, poor sanitation, refusal to vaccinate, migrant population, hard to reach areas made polio transmission unstoppable in some parts of India. The country continued to report periodic outbreaks of polio and series of innovative strategies such as immunization days and sub-national immunization days. [1, 2] In spite of all these strategies, the last polio case was reported from Howrah district in West Bengal in January 2011. Thereafter, in October 2012, a Polio Scare in Darbhanga district in Bihar tested the program's emergency response mechanism and was a reminder of the persistent risk of polio in the country. Furthermore, recent outbreaks in Kenya, Somalia, Ethiopia, and Syria in 2013 reminded us of the risk of importation of poliovirus from these endemic countries with ongoing transmission. [3] With years of no fresh case of polio, India was certified polio-free in March 2014. [2] However, India needs to be vigilant as "Polio Somewhere Can Be Polio Anywhere/Everywhere." IPPI program is now focused in four high-risk districts in West Bengal, namely Howrah, Murshidabad, Kolkata Municipal Corporation area and South 24 Parganas, as vulnerable population are high in these areas. [3] Although routine immunization (RI) rate is comparatively high in West Bengal, it may be as low as 18% in these high-risk areas. Hence, chances of poor vaccination coverage during supplementary immunization activities (like IPPI) might be there. [3] With this background, the study was carried out to assess the community perception toward IPPI in postcertification era and also to understand the perspectives of various community influencers in program implementation in a high-risk area of Kolkata.
Methods

Study type
It was a community-based observational study.
Study design
This cross-sectional study with mixed method design followed the sequential explanatory approach, where quantitative data collection and analysis was done in the first phase followed by qualitative in the second phase.
Study area
The research was carried out at Garden Reach, Ward 134 in Borough 15 of Kolkata Municipal Corporation area. The area has high population density with a higher percentage of migrant and minority population and has been preidentified as a high-risk area for polio transmission. [3] 
Study period
The study was conducted over a period of 2 months from March to April 2018.
Sampling design
The household was taken as one sampling unit. Households having at least one child <5 years of age and residing in the study area for at least 1 year were eligible to participate. Sampling frame with all the eligible households was prepared with the assistance of the health supervisor. Among all the eligible households (138 households) visited during the study process, only 104 households gave informed written consent and hence were included in the study.
Data collection
For quantitative data, either of the parents of the under-five child in the selected households was interviewed (face-to-face) using predesigned pretested schedule during household survey.
To supplement findings from the household survey, three key-informant interviews (KIIs) were conducted with a Madrasah teacher, the Imam of a local mosque and the health supervisor at the urban primary health center chosen purposively to gain insights on their experience and perceptions. They are the community influencers and key stakeholders of SMNet that plays a pivotal role in interrupting polio transmission in India. Informal interactions with 4-field level health workers were also carried out during the study process. Informed written consent was obtained from all participants prior to the interview. Privacy and confidentiality was maintained throughout the study process. Institutional Ethical Clearance was obtained from All India Institute of Hygiene and Public Health, Kolkata, prior to data collection. Knowledge score was calculated by assigning "1" to correct answer and "0" to the wrong answer for each knowledge questions. Maximum and minimum possible scores for knowledge questions were "10" and "0" respectively with a median of attained knowledge score being "7." Based on this, adequate (score ≥7) and inadequate knowledge (score <7) were determined. Similarly, attitude score was calculated using 3-point Likert scale. Maximum and minimum possible scores were 27 and 9 respectively and median being "22." Based on this, favorable attitude (score ≥22) and unfavorable attitude (score <22) were determined. Pearson's Chi-square (χ 2 ) test was done to test the independence between categorical variables.
Data analysis procedure
Qualitative data collected from KIIs were first transcribed into MS Word 2016. Interview transcripts were read by the principal researchers to avoid bias.
Narrative analysis with deductive approach was used to obtain qualitative research findings. The qualitative findings are representative of the perceptions and experiences of those interviewed and hence cannot be generalized to the population.
Results
Quantitative data findings
The mean age of the study participants was 29.8 ± 6.6 years (minimum age 19 and maximum age 53 years). Of 104 respondents, 70.2% were female, and rest were male. Among them, majority (86%) were Muslims and rest were Hindus. Out of all Muslim respondents, 60.7% had inadequate knowledge and 65.2% have unfavorable attitude, whereas, proportions were much less for Hindu respondents. It was observed that gender, religion, education of the respondents had a significant association with their attitude toward oral polio vaccination [ Table 1 ].
In contrast, it was also observed that majority of the respondents did not know about disease transmission (60.9%), and preventability (56.5%) and 87% had no clue whether the disease Polio is curable or not.
Only, 60.5% of those having adequate knowledge agreed that it is necessary to take OPV during every IPPI rounds along with routine OPV dose whereas only 34% of those with inadequate knowledge agreed to this. It was found out that 2.3% of those with adequate knowledge were of the opinion that repeated vaccination has serious side effects, and it cannot be given during mild illness. Only 4.7% of respondents with adequate knowledge had notion that even a single dose of OPV can cause serious side effects, and it was 11.5% among those with inadequate knowledge [ Table 2 ].
About 81.4% of those with adequate knowledge and 64% of those with inadequate knowledge felt that there was no government compulsion for OPV vaccination. Only 14.8% with inadequate knowledge mentioned religious faith as a barrier to polio vaccination but majority considered pulse polio program as reliable and trustworthy. To our surprise, it was found that around 56% of those with adequate knowledge perceived polio as a rare disease nowadays and doubted the benefits of IPPI.
Seventeen (16.2%) respondents reported that they were hesitant in vaccinating their child during the last round of PPI in March 2018 among them, 6 respondents had adequate knowledge for polio. Reasons cited were safety concern (5.7%), spouse/elderly pressure (4.8%), and fear of sterility in future was cited only by (1.9%) respondents. Reportedly, 8 participants (7.6%) could not say whether all under 5 children in their households were vaccinated during the last round or not. In addition, to mention that around 17% of those having favorable attitude and 30% of those having inadequate knowledge reported that their child was vaccinated during postbooth day house to house SIA. Hesitancy toward OPV was significantly associated with the attitude of the respondents whereas both knowledge and attitude has significant influences over the day on which OPV was taken as evident from the χ 2 [ Table 3 ].
Qualitative data findings
KIIs with the local community influencers unveiled new dimensions regarding their perceptions on polio vaccination and IPPI program.
• The Health supervisor, who coordinated and supervised all field level activities related to Pulse polio immunization at the study area mentioned that, "… resistance has decreased in recent years but it still persists here… health workers' remuneration is very less and they often resort to false reporting to reduce their work burden during IPPI round…" • Imam of a local mosque stated, "… if somebody don't want their child to get polio drops it is their personal choice and we shouldn't interfere into it…I personally have doubts whether polio drop is good or bad…" • Madrasah teacher, "… in todays' context educating children about preventive illnesses is necessary … it is unfortunate that false beliefs surrounding polio still exists in our community…" Key revelations were: False beliefs surrounding the disease and resistance to IPPI rounds though had decreased from that in the past still existed in the area in spite of several strategies which had been in action for the past several years. The rationale behind intensified pulse polio program (IPPI) was not clear to any of the key informants, as the Health supervisor himself had queries-
"… how does the OPV given during IPPI benefits a child who has already receive 2 doses of injectable Polio Vaccine during RI…are these supplementary doses really necessary?…"
Polio was not perceived as a threat by any of the key informants and IPPI was perceived as result of government's policy only. The Imam raised doubts on benefits of repeated polio vaccination. Work burden and remuneration of field level vaccinators were put forward as hindering issues affecting vaccinator performance during intensified rounds by the health supervisor. The interviewed teacher also stressed on the need for educating families and children in sustaining the polio-free state in the country.
Discussion
The Intensified Pulse Polio Program has been one of the major public health strategies in India [4] which has helped not only to contain the disease transmission but also helped India getting polio free certification in 2014. Following its success, the country is now poised to take on the crucial challenge of maintaining this polio-free status in years to come. Surveillance and effective vaccination strategies are still necessary as the country is surrounded by neighbors who still report polio cases. After so many years of successful IPPI, inadequate knowledge (32%) and unfavorable attitude (45%) were observed among respondents, although 100% routine OPV vaccination coverage was noted among studied households.
In our study, safety concern (5.7%), spouse/elderly pressure (4.8%), and sterility issue (1.9%) were identified as major barriers resulting in hesitancy (16.2%). In a similar study in Pakistan by Khan et al., these proportions were much higher with religious beliefs (39.06%), lack of knowledge (33.7%), and fear of infertility by polio vaccines (32.16%) were identified as the main barriers toward polio immunization. [5] Unlike that of a similar study by Khowaja et al., [6] in our study, it was observed that both female and male health workers and mobilizers were involved in information, education, and communication (IEC) activities at the community level. To our surprise, it was noticed that male family decision makers and religious leaders were insufficiently engaged during IEC activities as most of the time either they were unwilling to respond or were not present at home. The study reported that 38.8% of respondents had inadequate knowledge which was found to be lower in our study (32%).
Similar to a study in Nigeria by Ogwumike et al., [7] our study also revealed that gender (P = 0.048), educational level (P = 0.050) and religion (P = 0.005) had statistically significant association with unfavorable attitude among the participants.
Our overall findings suggest that poor knowledge about the importance of IPPI, false beliefs, and unfavorable attitude have been major barriers toward IPPI even in the postcertification era. Continuous education and community capacity building [8] are much necessary to fill these gaps and making people aware in preventing the disease.
Conclusion
The research attempted to explore the perspectives of various stakeholders in the postcertification era in a high-risk area is strength in itself. In spite of several strategies like continued social mobilization, new postcertification strategy, emergency preparedness, response planning along with RI strengthening and specific convergent health initiatives (with a focus on high-risk areas and groups), [3] the awareness and perception were found to be low in the study setting.
Resource constraints, limited duration, and small sample size have been the limitation of our study. Furthermore, there was a considerable proportion of eligible households (24% i.e., 104 out of 138) which denied giving informed consent and henceforth had to be excluded giving a lesser representation of population. HH SIA: Household supplementary immunization activities, IPPI: Intensified pulse polio immunization
In addition, the key informants were chosen purposively and hence qualitative inputs from them cannot be generalized.
Intensive social and behavior change communication activities should be undertaken [9] in the high-risk areas in an attempt to alter the hard-to-change attitude of the community from compulsion to voluntary participation in IPPI rounds. Interviewed community influencers had doubts regarding benefits IPPI rounds along with routine polio vaccination. They should be identified and more effective strategies should be formulated to strengthen the SMNet, [10] so as to make the community more receptive toward pulse polio immunization. Last but not least, in-depth large scale implementation research should be undertaken to mitigate the risks of polio transmission and sustaining the polio-free status in India.
